Background and Aims: good long term result after nissen fundoplication is achieved in most of the patients in specialized centres. still failure occurs in some cases and reoperation after failed conservative treatment is done in 3-6% of the cases. reoperation is more dangerous and results worse than after primary fundoplication. Therefore we wanted to analyze factors related to failure of nissen fundoplication with special emphasis on utilization of crural closure, anchoring of the fundic wrap and the use of fibrin glue.
In Finland, the majority of fundoplications are performed outside university clinics (3). Although the results of Nissen fundoplication in specialized centres have been good, the results in nonspecialized centres have not been well documented. Only a few studies have dealt with the results of antireflux surgery in community hospitals (4-9), and there is little data on the long-term results using objective investigation methods (5). Long-term results of open Nissen fundoplication performed in our hospital during 1980-1992 were somewhat worse than in a teaching hospital (10) . This was attributed mainly to the infrequency of the operation, leading to use of several different modifications of Nissen fundoplication. In the same INTRODUCTION Nissen fundoplication performed due to gastro-oesophageal reflux disease (GERD) heals oesophagitis, improves reflux symptoms and may diminish the length of Barrett`s epithelium or even abolish it (1, 2). study, 30% of patients with recurrent esophagitis had a normal fundic wrap, suggesting impaired oesophageal peristalsis.
According to retrospective, uncontrolled studies crural closure, anchoring of the wrap and fundic mobilization have been found to be crucial in the prevention of failure (11) (12) (13) . In addition, the routine use of a bougie has been found to decrease severe postoperative dysphagia, although more postoperative dilatations were done among patients with bougie (14) . However, the effect of fibrin glue in humans on the failure rate after Nissen fundoplication has not been investigated previously.
The aim of this study was to analyze the possible reasons for failure after Nissen fundoplication in a community hospital with special emphasis on the effect of crural closure, anchoring of the wrap and the use of fibrin glue.
MATERIAL AND METHODS
The study population comprised all patients (n = 269) operated on for GERD from January 1991 to December 2000 at Kanta-Häme Central Hospital (population, approximately 178000). Pre-and postoperative data was analysed retrospectively by one of the authors (P.N.) who had not been involved in the patients` care. Nine patients were operated using Toupet`s partial fundoplication (15) due to oesophageal dysmotility found in manometry and two patients using the technique of Russel (16) because their reflux disease was associated with duodenal ulcer disease. Our analysis of operative technique focuses on Nissen fundoplication and the total number of patients operated using the technique of Nissen was 258. The mean follow-up was 61.5 months (range 21-137 months). The mean age of these 150 men (58.1%) and 108 women (41.9%) was 53 years (range 17-85). The mean duration of GERD symptoms before the operation was 86.5 months, and median use of preoperative antireflux medication was 30 months.
Preoperative evaluation consisted of upper gastrointestinal endoscopy in 256 (2 had barium swallow) patients, 24-hour pH-monitoring in 224 (mean pH < 4 19.7%, range 0.3-97%; pathological in 204 cases), and oesophageal manometry (17, 18) in 203 (mean LES-pressure 12.7mmHg, range 0-43mmHg). In manometry isolated abnormal peristalsis was found in 45 cases, abnormal LES relaxation in five cases and both abnormal peristalsis and abnormal LES relaxation in three cases (19) . Savary-Miller grading of the oesophageal mucosa (20) was used (grade 0, 78 cases; grade I,74; grade II, 54; grade III, 25 and grade IV, 27 cases) preoperatively but postoperatively grade of oesophagitis was not mentioned in most of the cases and therefore Savary-Miller classification has not been used after operation.
Preoperatively all patients had either reflux symptoms or symptoms related to hiatal hernia (vomiting, dyspnea or abdominal or chest pain) (21) and also pathological findings in pH-monitoring, endoscopy or barium swallow.
Postoperatively all patients were directed to upper gastrointestinal endoscopy six months after operation and it was also done to patients with postoperative symptoms suggestive for failures. Endoscopy was agreed by 195 patients (75.6%). Fundic wrap was classified as defective if a distinct gastric pouch above the narrowing caused by the folds of the wrap could be found (slipped Nissen) or there was no visible folds (total disruption) or only distorted, loose folds (partial disruption) at the oesophagogastric junction. If a gap beside of fundic wrap was found a recurrent hiatal hernia was recorded. Recurrent oesophagitis and/or defective fundic wrap or recurrent hiatal hernia were classified as failure.
Among Univariate analyse using Chi-square test was made for statistical comparisons as indicated. In addition, multiple logistic regression model was used to find out independent factors related with failure. P<0.05 was considered as significant.
RESULTS
During the study period 258 Nissen fundoplications were performed by 12 surgeons (mean 21.5 per surgeon, range 1-124) with a significant increase in operations per year (p = 0.034) (Figure 1) . Nasogastric tube was used for calibrating fundic wrap in 134 cases (52%), while endoscope was used in 46 cases (17.8%) and 48 or 52 French bougie in 78 cases (30.2%). Fundic mobilization was done in 58 cases (22.5%), crural closure in 137 cases (53%) and anchoring of the wrap in 196 cases (76%). In addition, fibrin glue (Tissell duo quick, 2ml, Baxter) was used in fundic wrap (fibrin glue was injected between serosal folds) in 138 cases (53.5%). Among 237 patients (91.9%) fundic wrap was done with three or four nonabsorbable stitches. Anchoring of the wrap (p = 0.002) and crural closure (p < 0.001) increased significantly from 1991 to 2000 (Figure 2 ).
Failure was detected in 29 (14.9%) patients with no differences between open (9; 15.8%) and laparoscopic (15; 8.5%) technique. Failure was found in five (20.8%) patients after conversion.
According to univariate analysis the incidence of failure was significantly lower among patients with crural closure (p = 0.021), anchoring of the fundic wrap (p = 0.020) and fibrin glue (p = 0.029) (Table 1) . Age, sex, severe preoperatively found oesophagitis, large hiatal hernia, dysmotility, the use of bougie or fundic mobilization had no effect on the failure rate. However, in multivariate analysis only crural closure (p = 0.010) and fibrin glue (p = 0.019) decreased significantly the incidence of failure.
Reoperation was done only for ten patients (incidence 3.9%). The incidence of reoperation did not correlate with any specific factor. Technical details on the primary operation and type of failure found during reoperation are shown in Table 2 . 
DISCUSSION
The incidence of failure during mid term follow-up in the present study was comparable to the earlier reports from specialized centres and community hospitals. Our results could have been worse because many surgeons did these operations and most of them also did their learning curve phase in our hospital. Probably the good results were achieved by following strictly the important technical aspects of Nissen fundoplication, including crural closure.
Slight modifications of Nissen fundoplication include fundic mobilization and the use of oesophageal bougie when during fundic wrapping, which have been found to reduce postoperative symptoms and probably also lessen the risk of wrap disruption (22) (23) (24) . In the present study, these procedures were not found to affect failure rate or severe dysphagia (data not shown). However, the number of cases with fundic mobilization was small and therefore type II error can not be excluded.
In the same unit during 1980`s the anchoring of the wrap was used only in 30% of the patients and this was probably the main reason for the high number of slipping (5). In the present study anchoring the wrap, crural closure and fibrin glue decreased the incidence of failure. However, only crural closure and fibrin glue were found to be independent factors in the prevention of failure. Previously crural closure has been found to be crucial in the technique of laparoscopic Nissen fundoplication, otherwise the incidence of postoperative paraoesophageal hernia has been found to increase (12) . To our knowledge this is the first study in humans reporting decreasing effect of fibrin glue on failure after Nissen fundoplication. According to an experimental animal study fibrin glue was the only method that caused scar formation between serosal folds of the fundic wrap and the authors concluded that fibrin glue could reduce the incidence of failures of fundoplication (25) . Thereafter fibrin glue was used in our hospital during six years` period, and its use was terminated mainly due to fear of increased incidence of dysphagia, although in the present study no evidence of such (data not shown) could be found. This study reports results from a community hospital, where many surgeons with different experience performed these operations. However, fibrin glue might be worth trying to further reduce the risk of failure of fundoplication also in specialized centres, where recurrent oesophagitis and defective fundic wraps have been found in 3-17% (10, 22) and 22.9-28.6% (10, 26) of the patients, respectively.
The weaknesses of the study are due to retrospective setting. Therefore some factors related to failure may not be assessed reliably. However, the main factors of the technique of Nissen fundoplication could be easily detected. Our analysis was performed by an objective observer, which can be considered as a benefit. The second drawback of the present study is that analysis was made using patient records. Therefore some asymptomatic patients with failure might have been missed. All revisional oesophageal surgery in the region was done at our hospital. This makes it highly unlikely that any further operations or serious postoperative problems would be unknown to us. Final criticism to our study is that we used endoscopically defined criteria for failure and not 24-hour pH-recording and therefore we do not know exactly the amount of acid exposure. However, in only 3% of the asymptomatic patients with intact fundic wrap abnormal 24-hour pH-monitoring is found (27) . Therefore we think that most of failures in the present study have been found. However, further study analysing long term results by objective methods, including interview, endoscopy and pH-monitoring is needed to detect possible late failures after fundoplication.
In conclusion, crural closure and fibrin glue were found to decrease the incidence of failure after fundoplication and these procedures might be worth using in other centres too. However, the effect of fibrin glue on failure of Nissen fundoplication should be investigated using prospective randomized study before its use in other centres, because our study was retrospective. 
